Chapter 19

lonic Compounds



LONS

TIONS are atoms or groups of atoms with a
positive or negative charge.

Taking away an electron from an atom gives a
CATION with a positive charge

Adding an electron to an atom gives an
ANION with a negative charge.

To tell the difference between an atom and an
ion, look to see if there is a charge in the
superscript! Examples: Na* Ca*? |- O




rorming Cations

A CATION forms
when an atom loses
one or more

electrons.
Cation

Mgz 12 protons, 12 electrons

Mg --> Mg** + 2 e-

& Anions

An ANION forms
when an atom

gains one or more

electrons
Anion

F 9 protons, 9 electrons

F+e ->F
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By losing or gaining e-, atom has same number of
e-'s as nearest Group 8A atom.



In general

* metals (Mg) lose electrons ---> cations

°* nonmetals (F) gain electrons ---> anions
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Learning Check — Counting

7

State the number of protons, neutrons, and electrons in
each of these ions.

39 K+ 160 -2 41Ca +2
19 8 20

HN°

He"
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Learning Check — Question 2

7

Does it get easier or harder to remove an electron from
the other shell? Explain.



Shielding effect

 The shielding effect describes the decrease in
attraction between an electron and the nucleus in any
atom with more than one electron shell.

* |Inner electrons tend to shield the outer electrons from
the attractive force of the nucleus.

* Asyou go down group one shielding effect increases.




Naming compounds by taking a metal
from groups 1A, 1B, or 1C, and combining
with a non-metal.
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How do you

know the

charge?
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Dot and Cross Structure
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For ionic compounds with a metal from group 1A, 2A, & 3A place
the metal first and name it first. The non-metal is put last and
named last. The number of metals or non-metals depends on how

many it takes to balance the charges.
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Naming Ionic Compounds

« If the ionic compound is binary it will end in "-ide".

« If the negative ion is a polyatomic ion the compound is
no longer binary. The ending will be that carried by
the polyatomic ion. These endings are either "-ate” or
"-ite.”



POLYATOMIC IONS

Ions with -1 charge

perbromate
bromate
bromite
hypobromite
perchlorate
chlorate
chlorite
hypochlorite
periodate
iodate
iodite
hypoiodite

BrO,-!
BrO;-!
BrO,-!
BrO-!
Clo,!
clo,-!
ClO,-!
ClO-1
IO,
IO,
10, !
IO-!

nitrate NO,;-!
nitrite NO,-!
hydroxide OH-!
cyanide CN-!
thiocyanate SCN-!
acetate C,H;0,!
Permanganate MnO,-!

bicarbonate @ HCO;-!

Ions with a -2 Charge
carbonate CO,;2
phthalate CgH,O,2
sulfate S0, 2

sulfite
chromate
dichromate
oxalate

50,2
CrO, 2
Cr,0,2
C,0,2

peroxide 0,2

Tons with a -3 Charge
phosphate PO,3
phosphite PO;-3
arsenate AsO,"3

Ions with +1 charge
ammonium ion NH,*!




These polyatomic ions match the charge of the single
element

Ions with -1 charge
perbromate BrO,!
bromate BrO;-!
bromite BrO,-!
hypobromite BrO-!
perchlorate Clo,!
chlorate ClO;-!

1A

chlorite ClO,!

hypochlorite ClO-1

periodate IO, !

iodate IO5-!

odite 10, IIIIIII

hypoiodite IO-!

to| Pu [am{cm] e[ cf [ € [Fm[MdNo] L



These polyatomic ions match the charge of the single
element

Tons with a -2 Charge

sulfate S0, 2
sulfite S0,

Tons with a -3 Charge
phosphate PO,3

phosphite PO,-3




Examples #1- Formulas to Names

potassium permanganate



Examples #2- Formulas to Names

ammonium nitrate



Examples #3- Formulas to Names

barium perchlorate



Examples #4- Formulas to Names

X =+2

tin@I) fluoride




Writing Ionic Formulas

« Tt is easier to write the formula of an
ionic compound from its name than the
reverse.



Example #1-Names to Formulas




Example #1-Names to Formulas

(Al )(Cl')




Example #1-Names to Formulas

(Al+3(CI)




Example #1-Names to Formulas

If there is only one atom the
“1” is not shown



Example #1-Names to Formulas

(Al +(CI})

Al'Cl3

If there is only one atom the
“1” is not shown



Example #1-Names to Formulas

(Al+3(CI)

Al Cl3

If there is only one atom the
“1” is not shown



Example #2-Names to Formulas

4 N

Choose the lowest
set of integers that
satisfies the equation

N /

If there is only one atom the
“1” is not shown



Example #3-Names to Formulas

-

N

~

Choose the lowest
set of integers that

satisfies the equation

/

X1
y =
3X=1y
X(+3) +vy(-1)=0

(Ni*3),(C,H;0,7),7°

W

Nii(C,H30,);
If there is only one atom the

“1” is not shown ‘




Practice Problems

By now you should have an idea of what is
expected when naming covalent binary
compounds using prefixes.

In order to master this naming system you
need to practice until you feel proficient in
naming compounds using prefixes.



Practice Problem #1

Choose the correct name for the compound

1. Iron trinitrate No, you do not use prefixes
2. iron(l) nitrate No, you have the wrong oxidation number
3. iron(lll) nitrite No, you need to review polyatomic ions
4. iron(1ll) nitrate Very good, click arrow to continue
5. none of the above No, there Is a correct answer

¥ Periodic Chart Polyatomic Tons W next problem




1.

2.

3.

4.

Practice Problem #2

Choose the correct formula for the compound

NaCl
NaCIO
NaClO,

Na(Cl0),

No, you need to review prefixes
No, you need to review prefixes
Very good, click arrow to continue
No, you have several errors

5 none of the above INO, there IS a correct answer



POLYATOMIC IONS

Ions with -1 charge

perbromate
bromate
bromite
hypobromite
perchlorate
chlorate
chlorite
hypochlorite
periodate
iodate
iodite
hypoiodite

BrO,-!
BrO;-!
BrO,-!
BrO-!
Clo,!
clo,-!
ClO,-!
ClO-1
IO,
IO,
10, !
IO-!

nitrate NO,;-!
nitrite NO,-!
hydroxide OH-!
cyanide CN-!
thiocyanate SCN-!
acetate C,H;0,!
Permanganate MnO,-!

bicarbonate @ HCO;-!

Ions with a -2 Charge
carbonate CO,;2
phthalate CgH,O,2
sulfate S0, 2

sulfite
chromate
dichromate
oxalate

50,2
CrO, 2
Cr,0,2
C,0,2

peroxide 0,2

Tons with a -3 Charge
phosphate PO,3
phosphite PO;-3
arsenate AsO,"3

Ions with +1 charge
ammonium ion NH,*!

<re turn




Properties of ionic compounds

SPLITTING UP IONIC COMPOUNDS 2

2 ways to split up the ions:

lonic compounds: VELT —
— Are made of crystals o7 \

®e® @9 Qe POS
— Have high melting points Sese Tt
— Are often soluble in water B0 20 | & 10

— Conduct electricity when molten
or dissolved in water

* When molten or dissolved in water: ions are free to
move around.



Giant ionic structure

* lons form giant ionic structures called lattice

* Millions of positive and negative ions
attracted to each other in fixed positions




Giant ionic structure

* High melting point: Because of these
attractive forces and strong ionic bonding




Giant ionic structure

e Soluble in water (sometimes): because of the
attraction of these charges to water which has
a slightly negative and positive ends




